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SECTION 2: PROCESS CONTROL 


Sub-section 21. Basic elements of an automatic control system 
22. Behaviour of control systems 
23. Characteristics of control systems 


FOREWORD 


This British Standard Glossary of Terms used in Process Control has been pre- 
pared at the request of the Ministry of Supply. 


It forms Section Two of a comprehensive glossary which is planned to cover 24. Basic types of automatic control 
terms used in automatic controlling and regulating systems of the closed-loop 25. Settings and adjustments of automatic control action 
type, namely, systems in which the actual value of the controlled condition | 26. | Compile ашошай сощго! веће 


is continuously compared with the desired value. tapes Ё 
27. Terms incidental to automatic control 


4 
Section Three, covering the nomenclature of position control servo-mechan- 
isms, is now in preparation and this will be followed by Section Four covering 
automatic regulators. Section One of the glossary will contain those terms 
common to all automatic controlling and regulating systems of the closed-loop 


type and will be prepared when Sections Two, Three and Four have been No). Term Definition 
completed. 2101 Automatic control A control system in which the value of a controlled 
uu : В ; system condition, or a related condition, is compared with a 
n: in formas pips аи 15 s MES yin have been ae радиа (See Fig. 1) desired value, and corrective action is taken dependent 
of both manufacturers and users o automatic control apparatus. ere has on the deviation, without the inclusion of a human 
hitherto been a degree of conflict and ambiguity in the nomenclature and it is element in the closed loop formed by the comparing and 
hoped that these standard terms and definitions will find general acceptance and correcting chains of elements. An automatic control 
thus provide a basis for a unified nomenclature for use in the theory and practice system includes the measuring unit, the controlling unit, 
of automatic control. the regulating unit and the plant. 
VESTE А i { Я 2102 Controlled condition ' The physical quantity or condition of the plant which it 
It is intended to review this standard after a period of twelve months in order (See Table 1) 18 a. Pun the veteri tolcontroll p | 
to incorporate any alterations or improvements which its use may have rendered ] M К 
desirable and the Institution will be pleased to receive any suggestions for 2103 Desired value The value of the controlled condition to which the 
опы ДОП (INDEX VALUE) automatic control mechanism is adjusted. In process 
ý (See Fig. 2) control, the desired value may be fixed or it may be 
Where two or more synonymous terms are in use, the term which is favoured varied by an external agent. 
is given first, with the intention that this term should gradually displace the 2104 Signal The physical quantity by which one part of the control 
others. The alternative terms are given below the preferred terms and in less system influences another. 
snae уре 2105 Automatic controller A mechanism in which the value of a controlled condition, 
A list of non-standard terms, the use of which is deprecated, is given at is compared with a desired value and which operates in 
dis . such a way as to reduce the deviation by imposing control. 
i action on a regulating unit. It comprises the measuring 
Each individual definition has assigned to it a 4 digit number. The first unit and the controlling unit. 
digit (in the thousands place) represents the section. The section number with 2106 Measuring unit The unit comprising those elements (detecting element 
the following digit (in the hundreds place) represents the sub-section. The last and measuring element) which ascertain the value of the 
two digits represent the position of the definition in the sub-section, e.g., controlled condition. 
Definition No. 2713 is the 13th definition of Sub-section 27, which is in Section 2. 2107 Detecting element That part of the measuring unit which responds directly 
) (See Table 1) to the value of the controlled condition. 

d 2108 Controlling unit The unit comprising those elements which apply control 
action to the regulating unit in relation to the deviation, 
which it determines by comparing the desired value with 
the value of the controlled condition as indicated by the 
measuring unit. 

2109 Regulating unit The unit comprising those elements which adjust the 

i physical quantity on which the controlled condition 
depends. 

2110 Plant An assembly of related elements the operation of which 
affects a physical quantity or condition. 

2111 Process The operation of a plant. 


SUB-SECTION 21 : BASIC ELEMENTS OF AN AUTOMATIC CONTROL 


SYSTEM 
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2201—2305 


No. 
2201 


2202 


2203 


2204 


2205 


2206 


2207 


SUB-SECTION 22 : BEHAVIOUR OF CONTROL SYSTEMS 


Term 
Control point 
(See Fig. 2) 


Deviation 


Offset 
(See Fig. 2) 


Oscillation 
(See Fig. 3) 
Hunting 


Potential value 
(See Fig. 4) 


Potential correction 
(See Fig. 4) 


Definition 
The value of the controlled condition which the automatic 
controller actually maintains under steady-state conditions. 
(Compare 2103 Desired value.) 


The difference between the instantaneous value of the 
controlled condition and the desired value. А positive 
(+) sign is given to the deviation when the value of the 
controlled condition is greater than the desired value, a 
negative (—) sign when it is less. 


Sustained departure of the control point from the desired 
value. 


A periodic change in a variable. An oscillation may have 
a decreasing amplitude, a constant amplitude or an 
increasing amplitude. (See also 2707 Damping.) 


Prolonged self-excited oscillation, of appreciable ampli- 
tude, of any variable. 


The equilibrium value of the controlled condition which 
would be attained for any particular adjustment of the 
regulating unit in the absence of changes in external 
conditions, e.g., load changes, supply changes, etc., which 
affect the process. 

NOTE. The attainment of an equilibrium value is dependent upon 
the process having inherent regulation. 


The instantaneous difference between the potential value 
and the control point. 
It is a measure of the corrective influence applied to the 
process as the result of the adjustment of the regulating 
unit by the controller. 


SUB-SECTION 23 : CHARACTERISTICS OF CONTROL SYSTEMS 


2301 


2302 


. 2303 


2304 


2305 


Transmission 
characteristic 


Distance velocity lag 
(See Fig. 5) 


Transfer lag 
(See Fig. 6) 


Inherent regulation 


Dead zone 


A generic term describing the relationship between a 
change in the value ofa signal at one stage and the response 
at a later stage. This relationship depends upon the 
distance velocity lag and the impedance of the system. 


The time-interval between an alteration in the value of a 
signal and its manifestation unchanged at a later stage, 
arising solely from the finite speed of propagation of the 
signal. 


That part of the transmission characteristic, exclusive of 
distance velocity lag, which modifies the time-amplitude 
relationship of a signal and thus delays the full manifesta- 
tion of its influence. The degree of modification of the 
signal depends upon the nature of the signal. 

In the simple case, where the transfer lag gives rise to a 
simple exponential response, and the signal is changing 
at a fixed rate, the delay in manifestation at a later stage 
of any particular value of the signal approaches a constant 
value. This constant value is known as the time constant. 


A property of a process by which, in the absence of 
control, equilibrium is reached after a disturbance. 


А zone within which a change of value of a signal, e.g., 
controlled condition, desired value, etc., may take place 
without initiating any control action, 
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2401—2411 


SUB-SECTION 24 : BASIC TYPES OF AUTOMATIC CONTROL 


2404 
2405 


2406 


2410 


2411 


Term 


Continuous action or 
control 


Discontinuous action or 
control 


Control action 


Proportional action 


Integral action 


Derivative action 


Compound action 


Two-step action 
(ON-OFF ACTION) 
(See Fig. 7) 


Two-step action with 


overlap 
(See Fig. 8) 


Multi-step action 
(See Fig. 9) 


Type of control 


Definition 


Action or control which is a continuous function of the 
deviation. 


Action or control which is a discontinuous function of the 
deviation. 


A generic’ term for the effect of the controller on the 
regulating unit. 


Proportional action V = —K,@ 
ау 
Integral action V = —Ko | да or m —Ko0 
ад 
Derivative action У = -Kz 


where V = control action on regulating unit 

0 = deviation 

Ko 

К = соећсіепіѕ 

к, 
NOTE. The relationship between action and control is dependent upon 
the characteristics of the regulating unit and the process, and it is only 
in the particular case of linear characteristics that proportional, integral 
and derivative action produce proportional, integral and derivative con- 
trol respectively. For definitions of proportional, integral and derivative 
control, see 2412, 2413 and 2414. 


A control action varying directly with the deviation. 


A control action that changes at a rate which varies 
directly with the deviation. у { 
From this it follows that the control action varies directly 
as the time-integral of the deviation. 


A control action varying directly with the rate at which 
the deviation changes. This should strictly be called 
‘First derivative action’ but the word ‘ First" is 
usually omitted. 


The control action of a controller operating with more 
than one type of action (e.g., proportional plus integral). 


A control action in which two pre-determined control 
actions are alternated at a chosen value of the controlled 
condition. 


A control action in which two pre-determined control 
actions are alternated when the controlled condition 
passes from one to the other of two chosen values. The 
difference between these values determines the overlap, 
which may be adjustable. 


A control action in which pre-determined control actions 
take place at two or more chosen values of the controlled 
condition. 


The type of control describes the relationship between the 
potential correction and the deviation in continuous 
control or between the potential value and the value of 
the controlled condition in discontinuous control 
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2411—2503 


Мо. Term 


2412 Proportional control 


2413 Integral control 


2414 Derivative control 


2415 Two-step control 
(See Fig. 10) 


2416 Multi-step control 
(See Fig. 11) 


2417 Single-speed floating 
control ` 
(See Fig. 12) 


2418 Multi-speed floating 
control 
(See Fig. 13) 


Definition 
In continuous control the following types of control are . 
recognized : 
Proportional control Ө = —иб 
Integral control Ө = — vy) edt оге = —уб 
Gee Ms ад 
Derivative control © = — = 
where Ө = Potential correction 
0 = Deviation 
ш = Proportional control factor 
y = Integral control factor 
р = Derivative control factor 


A type of control in which the potential correction is 
proportional to the deviation. 


A type of control in which the potential correction changes 
at a rate proportional to the deviation. 

From this it follows that the potential correction varies 
directly as the time-integral of the deviation. 


A type of control in which the potential correction is 
proportional to the rate at which the deviation changes. 
This should strictly be called ‘ First derivative control’ 
but the word ‘ First ’ is usually omitted. 


A type of control in which two pre-determined potential 
values are alternated at a chosen value of the оой 
condition. 


A type of control in which three or more potential values 
are alternated at two or more chosen values of the 
controlled condition. 


A type of control in which the potential value is changed 
at a pre-determined constant rate, the direction of the 
change being reversed at a chosen value of the controlled 
condition. 


A type of control in which the potential value is changed 
at two or more chosen rates at pre-determined values of 
the controlled condition. 


. SUB-SECTION 25 : SETTINGS AND ADJUSTMENTS OF AUTOMATIC 


2501 Zone of action 


2502 Proportional band 
(See Fig. 14) 


2503 Integral action time 
(See Fig. 15) 


CONTROL ACTION 


A generic term for the portion of the range of operation 
of a controller over which a particular type of action 
holds ; e.g., proportional zone, integral zone, etc., which 
are abbreviated terms for proportional-action zone and 
integral-action zone, etc. 


That range of values of the controlled condition which 
operates the regulating unit over its full range. The 
proportional band is usually expressed as a percentage 
of the scale range. 


The time-interval in which the integral action, in a 
controller having proportional and integral action, 
increases by an amount equal to the proportional action 
when the deviation is unchanging. 
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No. Term 
2504 , Derivative action time 
(See Fig. 16) 


2505 Proportional control 
factor 


2506 Integral control factor 


2507 ` Derivative control factor 


2504—2704 


Definition 
The time-interval in which the proportional action, in a 
controller having proportional and derivative action, 
increases by an amount equal to the derivative action 
when the deviation is changing at a constant rate. 


The ratio of the potential correction to the deviation in 
proportional control. 


The ratio of the rate-of-change of the potential correction 
to the deviation in integral control. 


The ratio of the potential correction to the rate-of-change 
of the deviation in derivative control. 


Summary of controller adjustments and their 
inter-relationships 
Proportional control factor ш Dimensionless 
Proportional band Ou 


. и 
(©; is the change in potential value, and therefore in 
potential correction, corresponding to the full 
operating range of the regulating unit. This change 
is measured in the same units as the proportional 
band.) 


Integral control factor У Dimension T+ 
Integral action time и [у Dimension Т 
(The integral action time of a controller is usually 
measured as it is defined in 2503, i.e., as Kifk,) 
Derivative control factor e Dimension T 
Derivative action time e/u Dimension T 


SUB-SECTION 26 : COMPLEX AUTOMATIC CONTROL SYSTEMS 


2601 Complex automatic 
control system 


2602 Cascade control system 


2603 Compound control 
system 


A generic term for a system in which one or more 
controllers directly influence the operation of one or more 
other controllers or regulating units in a closed loop, 
other than by inherent reaction of the process. 


A control system in which one controller alters the desired 
value of one or more other controllers. 


A control system in which the control actions of two or 
more controllers combine together to operate one or more 
regulating units. 


SUB-SECTION 27 : TERMS INCIDENTAL TO AUTOMATIC CONTROL 


2701 Data transmission 
system 


2702 Programme control 


2703 Ratio control 


2704 . Self-actuated controller 


А system whereby information from one instrument is 
transmitted to another. 


A controller in which the desired value is automatically 
changed from time to time in accordance with a pre- 
determined programme. 


A controller which operates to maintain a pre-determined 
ratio between two physical quantities. 


A controller which derives the power required for its 
operation solely from the controlled physical quantity. 
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2705—2715 


Мо. 
2705 


2706 


2707 


2708 


2709 


2710 


2711 


2712 


7113 


2714 


2715 


Term 
Time-cycle operation 


Positioner 


Damping 


Stabilized 


Error, of a measuring 
instrument 


Correction, to a 
measuring instrument 


Accuracy 


Consistency, of reading 
of a measuring 
instrument 


Sensitivity 


Sensitiveness 


Dead time 


Definition 


The operation of one or more regulating units as a func- 
tion of time only. 


That part of the regulating unit which, by the use of a 
power source external to the control loop, functions to 
ensure that the adjustment of the regulating unit maintains 
a fixed relationship with the control action applied by the 
control unit. 


A property which reduces progressively the amplitude 
of oscillations set up by a disturbance to the system. 


In process control, the system is stabilized when the 
degree of damping, either inherent in the system or added 
for the purpose, is such as to ensure that subsequent to a 
disturbance the system returns to an equilibrium state 
with the minimum number of overshoots and undershoots 
consistent with the performance required. 


The difference between the value indicated by the instru- 
ment and the true value of the quantity measured. A posi- 
tive (+) sign is given to the error when the instrument 
reading is greater than the true value, a negative (—) sign 
when it is less. 


The amount by which the instrument reading has to be 
adjusted in order to obtain the true value of the quantity 
measured. А positive (4-) sign is given to the correction 
when it has to be added to the instrument reading to 
obtain the true value, a negative (—) sign when it has to be 
subtracted from it. 

The correction to an instrument has therefore the same 
magnitude as the error but is of opposite sign. 


This term should preferably be used only in relation to 
the final result of a measurement, and its use as a synonym 
for *error' is undesirable. 

The term is in use, however, for assessing the performance 
of an instrument ; when so used the performance should 
be expressed in terms of the maximum error which may be 
expected over a stated range. 


The consistency of reading of a measuring instrument is 
the range of deviation of the individual instrument 
readings from the mean reading, without reference to the 
true value, when the quantity being measured is constant. 


The relationship between the linear or angular change in 
Scale reading of an instrument and the change in the 
quantity under measurement which produces it. For 
example, the sensitivity of a reflecting galvanometer is 
the movement of the light spot in cm. at 1 m. distance 
corresponding to a current change of ША. 

The use of this term in place of ‘ proportional control 
factor’ is deprecated. (See 2505.) 


The smallest change in the controlled condition to which 
the measuring unit responds. 


The time-interval between the occurrence of a signal and 
the response, due to an intermittent action in the system. 
The use of this term for distance velocity lag is deprecated. 
(See 2302.) 


~ 


PTY. 00: LTD. 


PLANT - 


Closed loop a 
Џ 


Measuring 
Element 


posee а че с сот 


Controlling 
Unit 


. AUTOMATIC. CONTROLLER 


Fig. 1. Automatic control system (block diagram) 


Table 1.. Examples of controlled condition and detecting and measuring elements 


Controlled | 


| Detecting Measuring 
condition ' element* element* 
Temperature | Thermometer bulb ! Bourdon tube or helix and 
| (with liquid or gas | connection to pen 
filling) 
Platinum resistance | Wheatstone bridge, galvano- 
| bulb | meter and self-balancing 
| | mechanism 
| Thermocouple Potentiometer, galvanometer 
and self-balancing mechanism 
Flow | Orifice plate Mercury manometer, floa 
| and lever mechanism 
Pressure | — | Bourdon tube 
быа “tks | аа) URS E 
Liquid level | Float | Mechanical linkage 
pH. | Glass electrode, | Amplifier and electrical 
, Calomel electrode | system 
Conductivity Conductivity cell ‚ Electrical deflection 
(Electrical) | instrument 


оо АНИ ШАН ИРА RE I ET 
*[n many cases the detecting element and measuring element аге indistinguishable. 
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Control point 


condition 


Load change 


Controlled 


Process load 


Movement of 
requlating unit 


S ү ТЇМЕ ; 
= Desired value 
ы (original contro! point) 
м... .—„ сала er ide ИМЕ ИЦ LENT MIS 
9 Offset 
; fe 
3 New control point С : | | | TIME 
9 "ES IControl point | | 
т 2e| ! 
6 ao} | 
о > о 
4 $ TIME ij 3 55 otential correction 
In-a system employing proportional control only, there will be different control == 
points for different process loads. $t 
Fig. 2. Control point and offset uS Potential value 
КЛ 
^ 5 TIME 
Shown for controller with proportional action only. 
Oscillation with | Fig. 4. Potential value and potential correction 
decreasing 
amplitude 2 
е а 
$. 
TIME _ OS 
Ба 
290 
стао 
= = O 
по > 
Oscillation with TIME 
г. constant и | 
amplitude | 
ў | 
TIME | 
~ e | 
5 4 | 
= ө _ | 
А 3 %u 4 
Oscillation with 960 | 
increasing со | 
amplitude ase | 
TIME 
TIME If a signal is subjected to a distance velocity lag * Т? it emerges unchanged after 


time ‘T’. 
Fig. 5. Distance velocity lag 
10 11 


Fig. 3. Oscillation 


B.S. 1523 : 1949 А B.S. 1523 ; 1949 


Chosen values a and c, 


Controlled 
condition 


Signal 


TIME 


If a signal, which is changing at a constant rate, is applied to a system with a simple TIME 
exponential response, the manifestation is delayed by time * T" where ‘ T’ is the 
f time constant of the system. 


Action takes place at chosen values a and c of controlled condition. Overlap = ac 
Fig. 6. Transfer lag 


Fig. 8. Two-step action with overlap 


Chosen value b 


P Chosen values a,b,a c. 
о с 
= 6 о 
oz 26 
ES Zs 
5 © otf 
5 5 
оо тос 
оо 
оо 


Сопїго! 
action 
Бом — 


Control 
action 


Action 1,2,3,8 4. 


: TIME 
"TIME 
Action takes place when chosen value of controlled condition = b. 


Actions take place at chosen values a, b and c of controlled condition. 
Fig. 7. Two-step action Fig. 9. Multi-step action 
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Chosen value b 


Chosen value b 


џогирчоз 
pojonuo» 


uon puo» 
рәио-\чоэ 


9n|9A 
је логјод 


Value corresponding to action | 
Value corresponding to action 2 


@njea 
jen ue1od 


TIME 


TIME 


Two-step control action is used (cf. Fig. 12). 


Two-step action is used. 


Fig. 12. Single-speed floating control 


Fig. 10. Two-step control 


Chosen values а,б, ё c. 


Chosen values а,в c 


vn a 
uolipuos 
p?eyonuoj 


о о d 
чо›у!рчоэ 


pajo1u 09 


onjea 
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Values corresponding to action 1,2,3,8 4. 


TIME 


TIME 


Fig. 11. Multi-step control 


Fig. 13. Multi-speed floating control 
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2 aa NS i з ыш ЖМА АНИ SR ea EDE QR CO 
К me Adjustment 
s due to у 
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proportional 


.20 action at time t, 


Inteqral action 
time 


ti tz 
fo] Controller has proportional and integral control action. 
ае 60 80 99 Fig. 15. Integral action time 
^ scale range 


Fig. 14. Proportional band 
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Adjustment 


O Deviation 


TIME 


Adjustment due 
to proportional 
action between 


t, te TIME 


Controller has proportional and derivative control action. 
Fig. 16. Derivative action time 
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INDEX TO STANDARD TERMS 


Term 


Accuracy А 
Automatic control. system 
Automatic controller . 


Cascade control system . . 
Complex automatic control 
system Ap 
Compound action 
Compound control system 
Consistency, of reading of a 
measuring instrument . 
Continuous action or control 
Control action 
Control point Н 
Controlled condition . 
Controlling unit 3 
Correction, to a measuring 
instrument DO 


Damping к 

Data transmission system 
Dead time . ИВА 

Dead zone . 

Derivative action . 
Derivative action time 
Derivative control. 

Derivative control factor | 
Desired value (index value) . 
Detecting element 

Deviation . 

Discontinuous action or control . 
Distance velocity lag 


Error, of a measuring instrument 


Hunting 


Inherent regulation 
Integral action 
Integral action time 
Integral control 


Мо. 


2711 
2101 
2105 


2602 


2601 
2407 
2603 


2712 
2401 
2403 
2201 
2102 
2108 


2710 


2707 


2701 
2715 
2305 
2406 
2504 
2414 
2507 
2103 
2107 
2202 
2402 
2302 


2709 
2205 
2304 
2405 


2503 
2413 
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Term 


Integral control factor 
Integral zone . 


Measuring unit . ү 
Multi-speed floating control . 
Multi-step action . . . . 
Multi-step control. 


Offset 
Oscillation . 


Plant 

Positioner . 

Potential correction 
Potential value 

Process 

Programme control 
Proportional action 
Proportional band 
Proportional control . Ы 
Proportional control factor . 
Proportional zone 


Ratio control . 
Regulating unit 


Self-actuated controller 
Sensitiveness 

Sensitivity . 

Signal . . К 
Single-speed floating c control . 
Stabilized А 


Time constant . А 
Time cycle operation . 
Transfer lag У 
Transmission characteristic . 


Two-step action (on-off action) . 


Two-step action with overlap 
'Two-step control . | 
Types of control 


Zone of action. 


B.S. 1523 : 1949 
B.S. 1523 : 1949 


LIST OF NON-STANDARD TERMS THE USE OF WHICH IS Non-standard term Standaid term 
DEPRECATED Rateaction. . . . . . · . .- Derivative action 
Non-standard term Standard term px NE E s CUN APP METUS Derivative action time 
Anticipatory control . . . . . . . Derivative action MU ANC: | + 5 5 5 Derivative action 
Automatic offset correction . . . . . Integral action pua oae controller. ; · +. Compare self-actuated controller 
Automatic regulator . . . . . . . Automatic controller Rel iue ted iA пио means . . . Compare self-actuated controller 
Automatic reset . . . . . . . . Integral action Res j даі ea measuring means | pcd De ERE dad controller 
Average-position action . . . . . . Type of two-step action Sow coros tote S eee асцан 
'ge-pi Y i ; р Reset constant. . . . . . . . . Integral action time 
Booster response . . . . . . . . Derivative action n contr ol Не. «Integral action 
eset сото POINT үлү ДК 
Cascade action. . . . . . . . . Cascade control system Кеш rae: ~ ~ : Sani сезе ronto ti 
Control agent . . . . . . . Physical quantity ey 2 КАЛАЙ gra! acuon ипе 
Controlbando 2 2 2) GR. via Proportional: band Second der ivative . . . . . . . . Derivative action 
Control index setting. . . . . . . Desired value Self acting controller. . . . . . . Selfactuated controller 
Control instrument . . . . . . . Automatic controller Self-operated controller . . . . . . Self-actuated controller 
Control-point setting  . . . . . . Desired value Self-operated controlling means . . . . Self-actuated controller 
Control setting . . . . . . . . Desired value _ Self-operated measuring means . . . . Type of measuring unit 
Control unit . . . . . . Controlling unit. Self regulation. . . . . . . . . Inherent regulation 
Controlled medium] variable . | | . . Controlled condition Sensitive element . . . . . . . . Detecting element 
Controlling means QU QNS. ces o Physical quantity Setpoint . . . . . . . . . . Desired value 
Controlling member . . . . . . . Controlling unit Setvale . . . . . . . . . . Desired value 
Controlling range. . . . . . . . Control zone ; ; 
Correcting member . . . . . . . Regulating unit Тиш d 0*5 s s 5 . Proportional band 
Corrective action . . . . . . . . Control action Tj grange . . . . . . . . Proportional band 
Сус Oscillati ransportation lag. . . . . . . . Distance velocity la 
EBENE. ORE Negri oer de d rb ox PRG scillation ) 5 
Two-position action . . . . . . . Two-step action 
Derivative time constant. . . . . . Derivative action time Two-position control . . . .  Two-step control 
Differential gap . . . . . . . . Two-step action with overlap Two-position differential gap (action) - . Two-step action with overlap 
Drift... tha eA КАО И UN LI Med Two-position single point (action). . . Two-step action 
WIV OOD БЕЛЕД ДУ БДИ ал БА ЦРН ПАРЕ ава D LCS S Vel di 
| | ; elocity distancelag . . . . . . . Distance velocity lag 
External regulating unit . . . . . . Regulating unit 
Final control element. . . . . . . Regulating unit 
Final control unit . . . . . . . . Regulating unit 
Index setting . . . . . . . . . Desired value 
Integral action zone . . . . . . . Control zone 
Integral rate action . . . . . . . Integral action 
Integral time constant . . . . . . Integral action time 
Intermittent control regulator . . . . Discontinuous control 
Lag coefficient QU NM MES ара ние CONSTANT 
Manipulated variable. . . . . . . Physical quantity 
Measuring element . . . . . . . Detecting element 
Measuring means. . . . . . . . Measuring unit у 
Modulating control . . . . . . . Proportional control (electrical) * 
Multiple action . . . . . . . . Compound action 
Multi-position action. . . . . . . Миш-чер action 
Меша ойе V rg uc З овакове 
On-off action . . snos c. dos eso уо Мер action - 
On-off action with overlap . . . . . Two-step action with overlap e 
Open and shut action. . . . . . . Two-step action 
Pilot operated controller. . . . . . Continuous control 
Positioning action. . . . . . . . Type of control 
Primary element . . . . . . . Detecting element 
Proportional-position action . . . . . Proportional control 
Proportional reset controller. . . . . Proportional plus Integral 
controller 
Proportional-speed floating action . . . See Integral control 
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BRITISH STANDARDS 


The following are available on application :— 


YEARBOOK 
Including subject index and numerical list of 
British Standards 15s. 


SECTIONAL LISTS. Gratis 


Aircraft materials and components 
Building materials and components 
Chemical engineering 

Chemicals, fats, oils, scientific apparatus, etc. 
Cinematography and photography 
Coal, coke and colliery requisites 

Codes of Practice for buildings 
Consumer goods 

Drawing practice 

Electrical engineering 

Farming, dairying and allied interests 
Gas and solid fuel 

Glassware including scientific apparatus 
Hospital equipment 

Illumination and lighting fittings 

Iron and steel 

Mechanical engineering 

Nomenclature, symbols and abbreviations 
Non-ferrous metals 

Packaging and containers 

Paints, varnishes, paint materials and colours 
for paints 

Personal safety equipment 

Petroleum industry 

Plastics 

Printing, paper and stationery 

Road engineering 

Rubber 

Shipbuilding 

Textiles and clothing 

Universal decimal classification 
Welding 


Applications should be addressed to :— 

BRITISH STANDARDS INSTITUTION 
Sales Branch Telephone : Mayfair 9000 
2 PARK STREET, LONDON, W.1 


Printed in England by Waterlow & Sons Limited ,49 Parliament Street . 


BRITISH STANDARDS INSTITUTION 


The British Standards Institution was founded in 1901 
and incorporated by Royal Charter in 1929. 

The principal objects of the Institution as set out in 
the charter are to co-ordinate the efforts of producers 
and users for the improvement, standardization and 
simplification of engineering and industrial materials ; 
to simplify production and distribution ; to eliminate 
the waste of time and material involved in the pro- 
duction of an unnecessary variety of patterns and sizes 
of articles for one and the same purpose; to set up 
standards of quality and dimensions, and to promote 
the general adoption of British Standards. 

In carrying out its work the Institution endeavours 
to ensure adequate representation of all viewpoints. 
Before embarking on any project it must be satisfied 
that there is a strong body of opinion in favour of 
proceeding and that there is a recognized need to be met. 

The Institution is a non-profit-making concern. It 
is financed by subscriptions from firms, trade asso- 
ciations, professional institutions and other bodies 
interested in its work, by a Government grant and by 
the sale of its publications. The demands on the 
services of the Institution are steadily increasing and 
can only be met if continuing and increased financial 
support is provided. 

Membership of the Institution is open to British 
subjects, companies, technical and trade associations, 
and local and public authorities. 


Westminster ,London ,S.W.1. (1000/3/58) 
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Form В.Б. 117 “FACTORIES AND SHOPS ACT, 1912743. 


.  .Rze. 76. ~ Borer AND Pressure VESSEL REGULATIONS.: 


CERTIFICATE OF COMPETENCY 
AS BOILER ATTENDANT. 


: Certificate Ко......11.8. РАД ob 
| Chis is to Certifp mat лора charles RYAN, aaia 


whose signature appears in the margin hereof is competent to act as a boiler 
: attendant in respect of :— 


(а) All boilers.of...the WATER TUBE and FIRE TUBE Types. 


Strike out ; 


words net (0). АШ boilers otherthan-boiers-of- пе ти ти еђав or-type 
: applicable. | | 


a 


К (в)—-Вөнеге-өзү-өЁ-+Не—зт=-легытлытылтлытлыттытыттытотлытстӨаввсот-{уре: 
bs Dated this........8eventh.......... day of...September, . , 19.532» 
| / 
XR A f f f 
З. DEPARTMENT OF LABOUR AND INDUSTRY ; у Chief Inspector. 
VEN л AND ВОСТАГ, WELFARE, | 
+ SYDNEY. v 


ЕРЫ Г 6.45 Т.Н. TENNANT, GOVERNMENT PRINTER, 


| 


| 
4 


